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(54) PACWKPHTE/lb CKBAXHH 

(57) M3o6peTCMMe othocwtca k ropnoA npo- 

MUUI/I6HH0CTM M M0HC6T 6blTb MCnO/1b30B3H0 B 

nHeeMoyAapHbix MexannaMax a*» pacuiwpe- 
hub CKBaxHM. Ue/ib M3o6peTeHM» - noBWiue- 
nwe ycTOrtMMBOCTM pa6oTbi nMeBMoyAapHux 



M6XdHM3MOB nyieM a BTOManviecKoro nepe- 
pacnpeAeiieHMfl pacxoAa B03Ayxa. PacwMpM- 
xe/ib BK'/itOMaBT Kopnyc. HanpaB/ifliomMft 
nn/ioT. KOMnneicT nHesMoyAapHMKOB, ycTaHoe- 
neHHbix Ha xopnyce. m B03AyxopacnpeAe/iw- 
Tenb c HenoAB M * HUMl1 6noicaMH 7 m 
noABMXHbiMM 6/10K3MH 21. oxBaMeMHWMM 6ec- 
kohchhoA rn6KOf*T«roa 22. Kopnyc coctomt M3 

nOABOAAlUMX CeKUMA, B K3*A0t* "3 KOTOpUX 

MMeeTcn BxOAHan 11 m BbixoAMan 12 KdMepu m 
Apoccenwpyiomee ycTpoflcTBO, cocTonmee w3 
BTy/iKM 13 m noAnpyxuneMHOFO K/ianana 14 c 
OTBcpcTMJiMM 15. K/ianan 33*pen/ieH Ha hjtokb 
16. Ha kotopom ycTaHOBnewbi npyacMHW 17 h 
18 m rartica 19. npH HapyweHiw paBHOMepKO- 
ctm pa6oTw nneBMoyAapHMKos 6/iaroAap« Ha- 

AMMMIO TflTH 22 HpOMCXOAMT 

aBTOMaTMsecKoe BupaBHMBaHne noA3MM bos- 
Ayxa b K3*Aui* riHeBMoyAapHMK. 3 wn. 



is 



!43o6peTeHwe othocwtc* k ropHOfl npo- 

MWOJ/ieHMOCTM M MOXCT 6bJ7b MCnO/lb30BaHO B 

nneaMoyAapHbix MexaHM3Max, npeAH33Ha- 
MeHHbix Ana pacwMpeHwa ckb3xmh. 
♦ Uenbio M3o6peieHHJi HB/meTC« noBuiuc- 
hh6 H3ACXHOCTM paBoTbi pacuiMpMTe/ia ny- 
tcm aBTOManwecicoro nepepacnpeAencHM* 
pacxoAa ao3Ayxa b OHeBMoyAapHtix Mexa- 

KM 3 M3X. 

Ha 4>nr. 1 npeACTaB/ien pacuiMpwTe/ib 
CKBaxcMH. o6inn* aha: Ha <t>Mr. 2 - ceneHue A-A 
Hd 4>wr. 1; Ha <J>wr. 3 - ceseHMeB-B Ha <t>nr. 2. 

PacuiHpMTeiib CKB3XCMH BKAKwaeT Kopnyc 
1. HanpaBASitomtia nM/ioT 2. komr/ickt pbbho- 
McpHO pa3MeiAeHMbix b KOpnyce nneBMoyAap- 

HMKOB 3 C pa50MMMM K3Mep3MM 4 M nopWH«MM 

5, B03AyxopacnpeAennTe/ib 6 c HenoABH*Hbi- 



MH 6/10K3MH 7 M nOABOA«lUHMW CeKUMflMM 8. 9. 
10. B KdXAOfl CeXUMM MMeiOTCfl bxoah3» 11 M 
auxoAHan 12 xaMepu n APocce/iMpywmee yc- 
ipoMCTBO. cocropiMee M3 BTy/iKW 13 m noAnpy- 
mMHeHHoro K/ianana 14 c OTsepcTHflMM 15.. 
K/ianan aaKpen/ien na ujtokc 16, na kotopom 
ycTaHOB/ienu npyxcMHW 17 w 18 m rartica 19. 
Topnu ceKUMM 33KpwTbi KpwiuicaMU 20. Ha 
KOHuax ustokob 16 ycTaMOB/ieHw noABMxcHbie 
6^okm 21. KOTopwe nocpeACTBOM 6ecKOHeM- 
Hofl m6KOft Turw 22 CBaaanu c HenoABwx(HW- 

MM 6/10K3MH 7. 

PacumpuTe/ib ckb3kmh pa6oiaeT c/ieAyx>- 

IMMM o6p330M. 

PacuiwpMTenb ycTaH3BnnBaK)T na 3a6ofi. 
BiaiKHator spameHwe w noA3»OT ok3twm B03- 
Ayx b B03AyxopacnpeAeiMTe/ib 6. 
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CxaTbia B03AVX M3 BXOAHOA K3MepW 11 

itaxAOrt noABoaaiuert ceKquvi 9, 8. 10 ^epea 
OTB6pCTun 15 noAnpy^MHeHHoro xnanana 14 

H 3330p Me)KAy nOC/lCAHMMM M BTy/IKOfl 13 

nocTynaeT b auxoAHyio KaMepy 12 m 3aieM 
cooToeTCT8eHMO b paSoMyio KaMepy 4 xaxAoro 

M3 KGMn/l6KTd HHeBMOyAapHMKOB 3. npMBOA* 

b B03Bp3THO-nocTynareflbHoe ABwxeHvie nop- 
uieHb 5. noA AeflCTBweM roTOporo ocymecTB- 
nfliOT pa3pyiueHne nopoAw. 

flpii paBHOMepMOfl pa6oTe nHeBMoyAap- 
hhkob 3 3a3op MexAY noAnpyacMHeHMUM icna- 
naHOM 14 m Biy/iicofl 13 APOCce/iMpyumero 

yCTpO«CTB3 K3X<AOft M3 nOABOA«lUMX cetera 8. 

9. 10 0AMH3K0B M v cneAoeaTe/ibMO, b pa6oMyio 
KdHepy 4 icaxcAoro nHeBMoyAapHwxa 3 nocTy- 
naeT paBHoe wwiMMecTBO cxaToro B03Ayxa 

npM OAKHaKOBOM AdB/ieHMM. 

Ecjiw xe paBMOMepnocTb pa6oTW nneBMO* 
yAapHMKOB 3 HapyuiacTc« BcneACTawc bo3- 
moxhux Ae4>opMauMA nopuma 5, M3MeHeHMrt 
TeMnepaTypHoro pex<HMa nMeBMoyAapHMKOB 
3 win APynix (fraicTopOB, to 3330p Mex<Ay noA- 
npy^MHeHHWM ic/ianaMOM 14 h BTy/ixofl 13 M3- 
MeH«eTCfl nponopUMOHanbHO conpoTWB/ieHMK) 25 
noTpe^-^rens?. Ewm, HanpwMep. conpomB/ie- 
Hwe norpe6neHMK) cxaToro B03Ayxa nHCBMoy- 
AapHMicoM.3. CBaaaHMUM c noABOA»me& 
cexi*nert 8. yBe/iMMM/iocb v TO pacxoA B03Ayxa 
T3M yHeHbiiiMncsi w A3B/ieMwe b buxoahor ica- 
Mepe 12 B03poc/io. a a buxoamux icanepax 12 
ce*unA 9 m 10 pacxoA cxaToro B03AYxa m 

CKOpOCTb erO ABMXeHMfl MfHOBCMHO Boapacia* 

iot.mto BM3biB3er nepeMemeHwe xnanaHOB 14 



10 



15 



20 



30 



b MAnpaB/ieHww icaMep 12 b noABOA«mwx cex- 
UM»x 9 h 10, yMeHbiuaR 3a3op Mex<Ay noAnpy- 
XMHCHHblMM K/ianaH3MM 14 M BTy/lKaMM 13 
ynOMRHyTwx ce*UMA. C noMombio 6ecxoHeM- 
hoA rn6KOrt T«rn 22. orn6aK>mea HenoABwx- 
Hue 7 m noABWx<Hwe 6nom 21, x/ianaM 14 
nepeMemaeTca b cTopony yBe/iMMeHw« 333opa 

B nOABOAfliUe^ CeKUMM 8, HTO aBTOM3TMMeCKM 
B0CCT3H3B/1MB36T pSBHOMepHyiO paOOTy BCeX 
PHGBMOyA3pMMKOB 3. 

- <D o p m y n a M3o6peTeHM« 

PaCUJHpHTe/lb CKB3XMH, BK/UOHdtOUOlfl 

pa3MeiueHHtje b xopnyce rmeaMoyAspHbie 
MexaHW3Mbt m B03AyxopacnpeAe/we/ib, no- 
noctb KOToporo coo6ii4eHa c pa60MMMw ksmg* 
pdMM nHeBMoyAapHbix MexaHM3MOB, omw- 

MdlOtUHACfl T6M. HTO, C l|e/1bK> nOBWUieHWa 

hsacxhoctm pa60Tu p3cujnpme/i» nyieM as- 
TOMarvmecxoro nepepadnpeAeneHMA pacxoAa 

B03AyX3 B nHBBMOyAapHUX MexaHH3M3X, oh 

CHa6xeH 6aok3mm, a B03AyxopacnpeAe/iMTeiib 

BWnO/IHeH CeKUMOHHUM C HOABOAOM K3X<A0A 

cexuHM k pa5oseft icaMepe *ax<Abro nMeBMoy- 
AapHoro MexaHM3Ma. npw stom oawm M3 6/10- 
kob HenoABwxMO paaMeiueH B UeHTpartbMOft 
M3CTM B03AyxopacnpeAe/iHTe/ifi. a APyrne yc- 
TaHOB/ieHbi b cexuH5ix c BO3M0tx<HO€TbK> nepe~ 

MCtMG HHP H XdXAUA M3 HMX CB»3aH C 

HenoABMXMhiM 6/iokom n oc p€ act bom 6ecxo- 
HeMHoft rn6xoA trtm, npwseM xaxAan cbkuha 
B03AyxopacnpeAenMTe/i» i<MeeT noAnpyxn- 
HeHHutY tuianaH. kotopw^ cba33h c 6/iokom. 

y CT3H0 Biie H Hbl M B 3TOrt CCKUHM. 
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(21) 4696570/03 

(22) May 29, 1989 

(46) September 15, 1991, Bulletin No. 34 

(71) Scientific-Research Mining Institute 

(72) E. A. Ivanenko, A. D. Zaytseva, and 
L. V. Sidenko 

(53) 622.233.051.77 (088.8) 

(56) USSR Inventor's Certificate 
No. 1167294, cl. E 21 B 7/28, 1983. 

USSR Inventor's Certificate 
No. 1273490, cl E 21 B 7/28, 1985. 

(54) BOREHOLE REAMER 

(57) The invention relates to the mining 
industry and can be used in pneumatic 
hammer mechanisms for reaming 
boreholes. The aim of the invention is to 
improve the stability of operation of 
pneumatic hammer 



mechanisms by automatic redistribution 
of the air flow. The reamer includes a 
body, a pilot guide, a set of pneumatic 
hammers mounted in the body, and an air 
flow distributor with stationary pulleys 7 
and movable pulleys 21, encircled by 
endless flexible linkage 22. The body 
consists of feeder sections in each of 
which there are inlet 1 1 and outlet 12 
chambers and a throttling device, 
consisting of bushing 13 and spring- 
controlled valve 14 with openings 15. 
The valve is attached to rod 16, on which 
springs 17 and 18 and nut 19 are 
mounted. When the rhythmic operation 
of the pneumatic hammers is disrupted, 
automatic equalization of the air feed to 
each pneumatic hammer occurs because 
of the presence of flexible linkage 22. 3 
drawings. 



[vertically along right margin] 
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The invention relates to the mining industry and can be used in pneumatic hammer 
mechanisms designed for reaming boreholes. 

The aim of the invention is to improve the reliability of operation of the reamer by 
automatic redistribution of the air flow to the pneumatic hammer mechanisms. 

Fig. 1 shows a general view of the borehole reamer; Fig. 2 shows the A— A section in 
Fig. 1 ; Fig. 3 shows the B — B section in Fig. 2. 

The borehole reamer includes body 1 , pilot guide 2, a set of pneumatic hammers 3 that 
are regularly disposed in the body and that have working chambers 4 and pistons 5, an air 
flow distributor 6 with stationary 
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pulleys 7 and feeder sections 8, 9, 10. In each section, there are inlet 11 and outlet 12 
chambers and a throttling device, consisting of bushing 13 and spring-controlled valve 14 with 
openings 15. The valve is attached to rod 16, on which springs 17 and 18 and nut 19 are 
mounted. The ends of the sections are closed by caps 20. At the ends of rods 16 are mounted 
movable pulleys 21, which are connected to stationary pulleys 7 by means of endless flexible 
linkage 22. 

The borehole reamer operates as follows. 

The reamer is placed on the bottom of the borehole, rotation is initiated and 
compressed air is supplied to air flow distributor 6. 
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Compressed air from inlet chamber 11 of each feeder section 9, 8, 10 enters outlet 
chamber 12 through openings 15 of spring-controlled valve 14 and the gap between the latter 
and bushing 13, and then respectively enters working chamber 4 of each pneumatic hammer in 
set 3, resulting in reciprocal motion of piston 5, under the action of which reaming of the rock 
occurs. 

During rhythmic operation of pneumatic hammers 3, the gap between spring- 
controlled valve 14 and bushing 13 of the throttling device is the same for each feeder section 
8, 9, 10 and consequently, an equal quantity of compressed air at the same pressure is 
supplied to working chamber 4 of each pneumatic hammer 3. 

If the rhythm of operation of pneumatic hammers 3 is disrupted due to possible 
deformations of piston 5, a change in temperature conditions for pneumatic hammers 3, or 
other factors, then the gap between spring-controlled valve 14 and bushing 13 changes in 
proportion to the resistance of the air consumer. If, for example, the resistance to compressed 
air consumption by the pneumatic hammer 3 connected with feeder section 8 increased, then 
the air flow at that point would decrease and the pressure in outlet chamber 12 would 
increase, while the compressed air flow and the air velocity would instantaneously increase in 
outlet chambers 12 of sections 9 and 10, which would result in displacement of valves 14 
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in the direction of chamber 12 in feeder sections 9 and 10, reducing the gap between spring- 
controlled valves 14 and bushings 13 of the aforementioned sections. With the help of endless 
flexible linkage 22 bending around stationary pulleys 7 and movable pulleys 21, valve 14 is 
displaced toward an increase in the gap in feeder section 8, which automatically restores 
rhythmic operation of all pneumatic hammers 3. 

Claim 

A borehole reamer, including pneumatic hammer mechanisms disposed in the body and 
an air flow distributor, the cavity of which communicates with the working chambers of the 
pneumatic hammer mechanisms, distinguished by the fact that, with the aim of improving 
reliability of reamer operation by automatic redistribution of air flow in the pneumatic hammer 
mechanisms, it is equipped with pulleys, and the air flow distributor is implemented in sections 
with feed of each section to the working chamber of each pneumatic hammer mechanism, 
where one of the pulleys is disposed in a stationary manner in the central portion of the air 
flow distributor, and the others are placed in the sections so that they can move, and each of 
them is connected with the stationary pulley by means of an endless flexible linkage, where 
each section of the air flow distributor has a spring-controlled valve that is connected with the 
pulley mounted in that section. 



[figure under columns 3 and 4] 



[see Russian original for figure] 



Fig. 1 
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A A 

B 

Fig. 2 



[see Russian original for figure] 

B-B 

Fig. 3 
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